measure progress towards that goal. This Eighth Forum had merely the broad aim of presenting ideas for practice, particularly in preventive and health education fields, with presentations by those who believed in this activity and who were able to carry out the procedures in practice. No one imagines that every practice can do everything possible for all people, but the feedback from course members shows clearly that many are actively monitoring their work already, and are prepared to define proper standards of care in various aspects of their work. The Section of General Practice is content if some, at least, of those attending try out some of the practical suggestions which have been presented at this course, try to assess whether the new methods contribute effectively in terms of cost and time to the well-being of their patients and their community; better still, some may be prepared to publish the results of such changes so that a ripple of improvement can extend more broadly over the whole mass of primary health care. The organizers of the course are satisfied that these sessions helped (30) GPs to go back to their practices better equipped and keen to care for individuals and families as a whole. The study of factors affecting blood flow was given its first quantitative basis by Poiseuille in the 1840s. His work is an example of the considerable clinical interest in the area at that time and this is further exemplified by the work of Virchow on thromboembolism, from which he deduced that disturbed blood flow was an important predisposing factor. Such investigations inevitably led to an interest in blood viscosity, its variation in health and disease and its clinical significance. However, blood is a complex fluid from a rheological point of view and the measuring techniques then available, and for many years after, proved too limited for the task ofelucidating in a quantitative way the numerous factors which influence blood viscosity in vivo. As a result, progress was slow and clinical involvement in the area waned. However, the past 20 or 30 years have seen a great resurgence of interest, both clinical and otherwise, stimulated largely by the development of a new generation of viscometers which allows more fundamental measurements to be made (Dormandy 1981) and permits greater insight into the factors affecting blood fluidity (Dintenfass 1971) .
While the measurement of whole blood viscosity is of value in analysing flow in large vessels, the concept breaks down in the microcirculation where the vessels become of comparable size to the cells themselves so that blood flow can no longer be approximated to that of a homogeneous liquid. It is now realized that in the microcirculation the factors limiting flow are the plasma viscosity and cellular deformability. The result has been the development of a number of techniques for measuring various aspects of cellular deformability (Meiselman 1980) , which have shown that it can be modified in disease (Dormandy 1983) and may influence microcirculatory flow.
The renewed interest and novel technology of the past few years have greatly increased our understanding of the factors affecting blood flow in vivo, and our knowledge of clinical conditions in which it is disturbed. So much is this so that therapeutic haemorheological manipulation is now being advocated and tested in a variety of clinical conditions (Dormandy 1984 , Lowe 1984 , Samtleben et al. 1984 .
It was natural, in view of the growing number of workers in the field of haemorheology in the UK, that some organization would eventually develop to foster communication. It was fortunate, about the time of the Second European Congress on Clinical Haemorheology (London 1981) when such an organization was being mooted, that the concept of the Royal Society of Medicine Forums arose. Hence the Forum on Clinical Haemorheology was established shortly afterwards. Since it is the only national body in the UK devoted to this field of research, it is of great importance both in bringing British workers together and also in liaising with other national and international research groups. Its meetings are generally topic-based, the most recent on diabetes and limb ischaemia being a case in point. It with a review of the circulatory problems that arise in diabetes. Arteriopathy is a frequent finding, but small vessel disease is a more specific pathology associated with diabetes and leads to the common complications of retinopathy, nephropathy and probably some forms of neuropathy. Clearly in a meeting such as this the main interest lay in the causal relationships between these pathologies and the rheological properties of blood, and he described abnormalities in whole blood viscosity, red cell deformability and plasma composition that had frequently been reported. While this pointed towards a causal relationship he stated that more work was necessary to establish it finally. A new area that needs urgent study is the role of white cells in haemorheology in general and in diabetes in particular. These cells are much less deformable than erythrocytes and hence, in spite of their relatively small numbers, are likely to be important in limiting microcirculatory flowa key factor in this disease. Dr John Fuller (Central Middlesex Hospital, London) outlined several epidemiological studies that had been carried out on diabetes. Unfortunately, the more traditionally studied factors (smoking, age, body weight, blood pressure and blood glucose and lipids), when taken together, still fail to account adequately for the increased susceptibility of diabetics to vascular and microvascular disease. The study of additional factors was therefore indicated and these include rheological and haemostatic variables.
Dr Donald McMillan (Eisenhower Medical Center, USA) gave an excellent account of a rheological theory of atherogenesis which, though not a specific feature of diabetes, is a common finding. Evidence exists relating excessive endothelial permeability to atherogenesis, and suggestions have been made that the high shear stresses to which arterial walls are exposed might be responsible. Dr McMillan described how shear stresses tend normally to orientate and flatten endothelial cells, but at vessel bifurcations, where atheroma has a particularly high incidence, abnormal endothelial cell morphology is seen. Study of the fluid dynamics at bifurcations shows that flow separation occurs, as the blood splits into the two branches, and leads to localized and oscillating very low stresses on the inside wall. He concluded that the normal high shear stress stimulus, causing cellular orientation and flattening, is not present within this area and may be the cause of the abnormal morphology and the excessive endothelial permeability.
In view of the frequency of small vessel disease in diabetics and the importance of red cell deformability to flow in these vessels, it was natural that several papers on this area should have been presented. Miss Elizabeth Willars (Barnet General Hospital) had been able to show, using glass micropipettes as capillary models, that the flow resistance of diabetic red cells is elevated compared to normals. Dr Diana Richie (Leeds General Infirmary) prefaced her paper by saying that several reports suggested that the reduced erythrocyte deformability found in diabetics could be improved by the administration of insulin both in vivo and in vitro. However, using a filtration apparatus and taking care to avoid white cell artefacts, she could show no such effect. Dr V Lipovac (Zagreb, Yugoslavia) then described the influence of lactate on the action of insulin on red cell deformability. It was clear from the lively discussion that followed these presentations that the insulin controversy has not yet been resolved. Another rheologically important aspect of the erythrocytes is their tendency to aggregate in whole blood which can lead to a substantial elevation of low shear rate viscosity. Dr McMillan reported his microscopic studies of this phenomenon and concluded that aggregation is slower and less well developed in diabetics than in normals. It is probably related to the reduced cellular deformability in these patients which inhibits the normal juxtaposition of membranes that is necessary to achieve adequate adhesion. Dr J Harkness (Musgrove Park Hospital, Taunton) demonstrated striking changes in plasma and whole blood viscosity during glucose tolerance testing in diabetics. This implies that an exaggerated diurnal oscillation in rheology occurs in these patients and the haemodynamic significance of this requires elucidation.
The third session broadened into a discussion of blood flow in diabetics. Professor David Hill (Royal College of Surgeons) reported that high speed cine-angiographic studies in the cat had shown an increase in retinal blood flow in response to acute intravenous glucose infusion, due to a failure of the autoregulation seen in response to similar mannitol infusions. This might have been due to accumulation of metabolites in the retina. Dr Michael Edmonds (King's College Hospital, London) described the problems of blood flow in the diabetic lower limb where increased flow was at least in part due to arteriovenous shunting. He speculated on the possibility of impaired nutritional microcirculatory flow distal to these shunts. Dr John Tooke (Charing Cross Hospital, London) demonstrated that capillary flow could actually be increased in the nail folds of diabetic patients in both upper and lower limbs. While the details of the factors which influence flow in such areas are complex, there is little doubt that changes in blood glucose and insulin as well as plasma viscosity and white cell count are important. Dr Tooke's experimental system would appear to lend itself to the dissecting out of flow determinants in the microcirculation in various clinical states. Dr Richie returned to review her studies of lower limb blood flow in both newly diagnosed diabetics and in patients with established retinopathy. Both had raised resting blood flow but peak flow after arterial occlusion was reduced. Improved metabolic control led to increased peak flow values in the newly diagnosed patients, but results in the established diabetics were inconsistent.
Many studies have now indicated that resting blood flow in a variety of tissues is increased in diabetics and is most significant during poor metabolic control, reverting towards normal after treatment with insulin or other therapy. The cause remains unclear but basal metabolic rate has been shown to be high in this condition and tissue requirements of oxygen and metabolic substrates may be above normal. Recently, cardiac output has also been reported to be increased and to relate to metabolic rate. In this situation of high flow requirement, abnormalities in primary flow determinants (e.g. vessel geometry, perfusion pressure and viscosity) may be of greater importance than normal in inducing localized flow restriction with consequent tissue damage.
The last session of the day was concerned with limb ischaemia where evidence for rheological involvement is sufficiently substantial, so that haemorheological manipulation is being attempted as a means of therapy. Dr Gordon Lowe (Glasgow Royal Infirmary) opened the session by explaining the relationship between hyperviscosity and limb ischaemia and went on to discuss possible means of modifying the flow properties of blood to alleviate the problem. Defibrination is an obvious approach; not only does this lower plasma viscosity but it also reduces erythrocyte aggregation, both of which improve whole blood fluidity. However, it has the added advantage of simultaneously decreasing coagulability. Another obvious approach is haemodilution which by reducing haematocrit, the most important determinant of blood viscosity, also improves blood fluidity. In this context the paper by Mr Michael Parker (St James' Hospital, London) was of interest in showing that high blood viscosity is associated with poor prognosis following surgery for vascular occlusion, and that haemodilution improves the situation. Nevertheless, Dr Lowe felt that though clinical trials by a number of groups had shown beneficial results following both defibrination and haemodilution, control groups in these studies were not always adequate. It is also necessary to show that the improved blood flow reaches the tissues of importance and does not simply enhance arteriovenous shunting.
Red cell deformability also plays a role here, and a number of reports suggest that it is abnormally low in patients with peripheral vascular disease. However this is a contentious area, particularly because red cell deformability is most commonly estimated by microfiltration and this is now known to be very prone to white cell artefacts. Two papers presented at the meeting illustrate the problem. Mr Peter Lewis (University of Wales College of Medicine, Cardiff) described a mathematical technique for analysing filtration flow profiles, designed to overcome the white cell effect. Using this it was found that filter pore occupation times were elevated in many patients as compared with controls, and correlated with the severity of the disease. However, Profesor John Stuart (University of Birmingham Medical School) had found no variation from normal when using three different techniques for measuring red cell deformability (the Erythrometre, Hemorheometre and the Ektacytometer) in vascular disease patients. His measurements had been made on samples from which the white blood cells had been almost totally removed by prefiltration. Clearly, further studies are needed finally to explain these contradictions. A novel approach to the study of red cell membrane mechanics was presented by Miss Tahareh Kamalati (University of Aberdeen Medical School) using electron spin resonance. In this technique spin labels are introduced into the membranes of red cells and from their resonance spectra it is possible to obtain quantitative measures of the freedom of movement of the labels and hence of the fluidity of the membrane in their vicinity. She found that the erythrocyte membranes of patients with peripheral vascular disease are significantly less fluid than those of normal subjects. This suggests that the membrane structures are different, though it is not yet possible to say how or why. The technique is a highly sensitive probe of membrane fluidity at a molecular level and hence of great interest. However, more work is needed to elucidate its chemical significance, its relationship to other data on membrane mechanics and its relevance to blood flow.
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